Endocrine abnormalities are common in patients infected with the human immunodeficiency virus (HIV) but these rarely cause alterations in calcium homeostasis. 1 However, hypocalcaemia has been described in other acutely ill patients, including patients with infectious diseases.? Following the diagnosis of frank hypoparathyroidism in a patient with symptomatic HIV infection, we have carried out a systematic study of serum parathyroid hormone (PTH) concentration in patients with symptomatic and asymptomatic HIV infection.
METHODS
The measurements were carried out on 23 patients with the acquired immunodeficiency syndrome (AIDS) and 20 patients with asymptomatic HIV infection. All AIDS patients had had one or more previous opportunistic infection but none of them had an active infection at the time of blood sampling. None of the subjects were taking drugs known to directly influence serum calcium levels. The biochemical tests were done on nonfasting blood samples taken at the same time as blood samples taken for routine monitoring.
Blood samples were analysed for phosphate, albumin, and creatinine by standard methods (Bayer Diagnostics, Tarrytown, NY, USA). serum ionized calcium was measured on samples collected anaerobically using a Radiometer ICA 1 instrument (Radiometer, Copenhagen, Denmark); measurements were made within 30 min of the sample clotting and the results were corrected to pH 7· 40. An immunochemiluminometric assay was used to measure intact PTH (Corning Correspondence: Andrew St John.
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Diagnostics, Medfield, MA, USA); samples for intact PTH were separated and stored at -20°C within 2 h of collection. CD4+ T-cell counts were measured on cells obtained by a whole blood lysis method (Q-pep, Coulter Hialeah, Florida, USA). All samples were analysed without knowledge of whether they were from the AIDS or asymptomatic group. Values in the two groups were compared using the Mann Whitney test for unpaired results.
RESULTS AND DISCUSSION
Serum intact PTH concentration was significantly lower in the AIDS patients than in the asymptomatic patients (Table 1) . Eight of the 23 AIDS patients had PTH levels less than the lower limit of the reference range (1·0-5·5 pmollL) as compared to one of the 20 patients in the asymptomatic group. One of the asymptomatic patients had a PTH level of 7· 5 pmollL and an ionized calcium of 1·13 mmol/L, the cause of which was unknown. Exclusion of this result did not affect the significance of the difference between the two groups.
In the AIDS group, three patients had ionized calcium concentration less than the reference range, one of whom had a PTH level less than 1. 0 pmollL. In the asymptomatic group, three of 20 patients also had low ionized calcium concentrations, and there was no significant difference in ionized calcium values between the two groups. Serum albumin was significantly lower in the AIDS patients while both serum phosphate and alkaline phosphatase were significantly higher; the alterations in alkaline phosphatase probably reflect the effect of opportunistic infections and drug therapy on the liver.
Although excessive delay between collection and storage of samples may give low PTH values, this is unlikely, as we have established that PTH concentration is stable at room temperature for 2 h and furthermore, all specimens were treated similarly. A recent review of the incidence and causes of low intact PTH does not mention HIV infection.! Impaired PTH secretion can arise from hypomagnesaemia. Although magnesium was not measured on the study patients, in our experience it is rarely abnormal in AIDS patients. Furthermore diarrhoea which is a common symptom of AIDS patients, was not sufficiently serious in any of the patients to cause hypomagnesaemia.
Alterations in PTH secretion accompanying hypocalcaemia and low serum PTH have been described in a number of acute conditions including malaria" and this was described as a 'sick euparathyroid syndrome'," The low levels of PTH in this study may also be part of a sick euparathyroid syndrome but it is difficult to explain the absence of hypocalcaemia.
Low PTH concentration in the AIDS patients may represent a secondary response to other factors such as calcitriol which is produced from a number of extra-renal sources, including macrophages.' Calcitriol is one of a number of monocyte/macrophage derived factors involved in the killing of intra-cellular pathogens such as mycobacterium tuberculosis'' and increased production of some of these factors has been shown in AIDS.?
Further investigations including measurement of vitamin D metabolites and urinary calcium are necessary to confirm these preliminary findings and to understand the mechanism behind these abnormalities.
